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Introduction
The latest economic crisis has raised a series of questions about the measures that governments have to take in order to stimulate economic activity. (Mutaşcu & Dănuleţiu 2011) The relationship between tax revenue and GDP has become the focus in the economic field.
The maximization of tax revenue is incompatible with the maximization of GDP. (Ma 2001) Many economists would agree with the proposition that -high taxes are bad for economic growth‖ and use the tax multiplier to analyze this negative correlation frequently.
Gross domestic product is the market value of all officially recognized final goods and services produced within a country in a given period of time. (Goossens et al. 2007 ) It includes all of private and public consumption, government outlays, investments and 2 exports less imports that occur within a defined territory. GDP is commonly used as an indicator of the economic health of a country, as well as to gauge a country's standard of living. (Investopedia 2009) . Tax is a finance charge or other levy imposed upon a taxpayer (an individual or legal entity) by a state or the functional equivalent of a state such that failure to pay is punishable by law. (Garner 2009) The tax multiplier is used to measure the change in aggregate production caused by changes in government taxes. It is the negative marginal propensity to consume times one minus the slope of the aggregate expenditures line.
China economy has leapt forward since they followed the policy of reform and opening. Tax system has also got a considerable development. Tax revenue and GDP of Hebei Province have achieved both developments since 1995 (the tax-sharing reform) and the tax elasticity has been more than 1 in the recent year. (Appendix 1) How to explain this phenomenon which is a contradiction with theory? It is important because of few previous studies on this topic, particularly in China, in which has to face a slowdown in economic growth.
Thus, we analyze the relationship between them in 1978-2011 by the simple and amended tax multiplier effect theory and the polynomial distributed lag (PDL) model. There are three research questions in this paper. (1) Does the simple tax multiplier explain tax revenue and GDP of China exactly? (2) Does the tax revenue have a positive effect on economic growth in Hebei Province? (3) Is the tax multiplier effect lagging and more and more obvious?
Comparing with previous studies, in this paper we find different results. Firstly, most of researchers, such as Ergete & Bev (2012) , James and Robert (2006) , Ma (2001) and Peden (1991) , argue that higher taxes reduce economic health. We find that the tax has both positive and negative effects. Secondly, we prove that the simple tax multiplier is not accurate and improve it by different methods. The amended one shows the negative impact of increase of tax revenue on economic growth may not be as serious as one might think. Thirdly, the tax multiplier effect is lagging.
In short, research contributions of this paper are (1) we examine the relationship between tax and GDP of Hebei province from the point of the tax multiplier effect theory. (2) The amended tax multiplier is more accurate. In addition, marginal tax rate is an essential component in the tax multiplier theory. (3) The negative impact of increase of tax revenue on economic growth may not be as serious as most of researchers might think and tax cuts would create more positive effects in Hebei Province. (4) The negative effect of the tax is lagging and more and more obvious. This paper has been organized into five parts. After the introduction, the literature review has been given in the second section. The third section is devoted to methodology. Then, the findings and discussion are in the fourth section. The conclusion is rendered in the fifth section.
Literature Review
There are so many previous studies about the relationship between taxes and the economy. Most of them support that increase of tax has the negative effect on economic growth.
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The supply-sider economists believe that high marginal tax rate reduces the level of economic activity and the rate of economic growth，thus supporting strongly the point of view to decrease the marginal tax rate. The economic growth theory also supports the tax revenue will reduce the level of path of production and the economic growth rate in the economic restructuring. Wang (2009) who is the professor of Peking University has used mathematical analysis to prove the maximization of tax revenue is incompatible with the maximization of GDP. Plosser (1992) has compared the growth rate of per capita GDP in the 24 OECD countries in and has calculated the correlation coefficient is -0.52. If government increases 0.05% of the average tax rate, the economic growth rate would be reduced by 0.4%. Peden (1991) has examined the relationship between macro productivity and tax revenue of American in 1929 American in -1986 and argued that government expenditure accounts for less than 17% of GDP will improve the productivity of the U.S.
Ma (2001), researcher of the World Economics and Politics Institute of CASS, has taken a regression analysis of relationship between tax revenue and economic growth on the basis of statistical data in1979-2009. He concluded that if tax revenue increases $160.51, the decline of GDP is about $369.16
2 .
James and Robert (2006) have indicated that high marginal tax rates, particularly rates of 50 percent or more, exert an adverse impact on long-term economic growth. They estimated that a 10 percentage point reduction in a country's top marginal tax rate will enhance the country's long-term annual growth rate of real GDP by approximately threetenths of a percentage point.
Examining the impact of the Canadian provincial governments' tax rates on economic growth using panel data covering the period 1977 -2006 , Ergete & Bev (2012 find that a higher provincial statutory corporate income tax rate is associated with lower private investment and slower economic growth and their estimates suggest that a 1 percentage point cut in the corporate tax rate is related to a 0.1-0.2 percentage point increase in the annual growth rate.
Christina D and Romer (2010) have used the narrative record, such as presidential speeches and congressional reports, to identify the size, timing, and principal motivation for all major postwar tax policy actions. The behavior of output following these more exogenous changes indicates that tax increases are highly contractionary effect.
On the contrary, there are some opposing considerations. Nicholas Kaldor (1963) has found that if a country wishes to become ‗developed' it needs to collect in taxes an amount closer to 25-30 percent of GDP than the 10-15 percent found in many developing countries. In the same contemporary, Martin and Lewis (1956) , a few years earlier had similarly argued that the government of an under-developed country needs to be able to raise revenue of about 17 to 19 percent of GDP in order to give a not better than average standard of service.
Norman (1988) argued that economists have long recognized that tax system in any country is a powerful policy instrument available to governments in the pursuit of a
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number of economic and social objects. Among these objectives, it is perhaps in assisting the acceleration of economic growth that tax instrument has most often been identified, particularly in the Keynesian tradition, as of crucial importance.
Moreover, Engen & Skinner (1996) have reexamined the relationship between economic growth and taxation in light of the accumulated economic evidence, both from the United States and other countries. They also found that it is not necessarily obvious that high taxes are bad for economic growth, either in theory or in the data. However, the evidence is consistent with lower taxes having modest positive effects on economic growth.
Joel (2003), a director of the office of tax policy research at the University of Michigan, argued that there is no compelling evidence that high taxes impede economic growth. He also supported that there is a positive correlation between high tax rates and prosperity, and that is because developed countries are the ones with the high tax ratios. The positive correlation is probably largely due to factors, such as education level, that vary across countries and are connected with prosperity as well as facilitate the collection of taxes.
Many researchers analyze the negative influence by the tax multiplier, but a few of them pay attention to its accuracy. Cao (2006), a Southeast University of China professor, showed that in the proportional tax system, calculation of the tax multiplier and the government transfer payments multiplier is inaccuracy. The marginal propensity to consume of the pre-tax income is wrongly regarded as the marginal propensity to consume of after-tax disposable income. Nie and Ren (2009) When the policy challenge is to influence the GDP growth by means of taxation, this should be preferably attempted by adjusting the taxes levied on production and imports or, on corporate income.
From previous studies, it's certainly true that at some point taxes increase reduce economic growth. Generally, researchers explain this topic from the point of the tax burden tax system, tax elasticity, etc. This study contributes to the extant literature by using the tax multiplier effect theory to investigate the relationship between tax revenue and economic growth of Hebei Province.
Many researchers support that high taxes are bad for economic growth. Nicholas Kaldor (1963) , Martin and Lewis (1956) , Engen & Skinner (1996) and Joel (2003) have opposing considerations. We argue that the effect has both positive and negative aspects. This paper discusses how the tax revenue affects the economic growth by PDL model to show that the negative effect is lagging. So far in my concern, no previous studies investigated the link between tax revenue and economic growth of Hebei Province by the PDL model. Therefore this paper contributes the empirical evidence to develop the knowledge.
Based on the above discussions and questions, we test the following hypotheses.
1 H : The simple tax multiplier is able to explain tax revenue and GDP of China exactly.
2 H : The current tax revenue has a significant positive influence on the growth of GDP.
3
H : The effect of tax multiplier on economic growth is lagging.
Methodology
Research Method
This research uses a quantitative analysis method that seeks to understand behavior by using complex mathematical and statistical modeling, measurement and research. The design of this research is explanatory study in which has a purpose to verify the hypothesis of the impact of independent variables on the dependent variable.
Sampling technique in this research, which is non-random sampling in nature and using specific (Indriantoro & Supomo 2002) . Criterias that are taken into consideration in this research are the State Council of PRC announced -2012 Economic Statistical Yearbook of Hebei Province‖ and the State Administration of Taxation (SAT) provided the taxation report of Hebei Province in 2012.
Simple and Amended Tax Multiplier Effect Theory Method
The Simple Tax Multiplier
The simple tax multiplier is the ratio of the change in aggregate production to an autonomous change in government taxes when consumption is the only induced expenditure. Autonomous tax changes trigger the multiplier process and induced consumption provides the cumulatively reinforcing interaction between consumption, aggregate production, factor payment and income. (AmosWEB 2013)
The formula for this simple tax multiplier is t -b K= 1-b .
b : The marginal propensity to consume (MPC). 1 b  : The marginal propensity to save (MPS).
The Amended Tax Multiplier Effect
The simple tax multiplier assumes that consumption is the only induced component. In the real world, however, consumption is not only induced component. A complete and complex multiplier should be deduced. In this article, there are two methods to correct formula of simple tax multiplier. One is the mathematical derivation method. The other one is theoretical derivation method. Both of them get the same formula.
According to the government transfer payment, the proportional taxation and the distinction between income and disposable income, we optimize the national income formula and use partial derivation process to calculate the tax multiplier. 
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. Calculating Y on the o T partial derivative, the amended tax multiplier is
Based on definition of the tax multiplier theory, GDP isn't influenced directly by the tax. Government implements tax reduction ΔT . On the surface, tax reduction will make residents' disposable income increase ΔT immediately. Nevertheless, it is impossible in real life. Implementing the tax reduction, customer's income will be increased ΔT . However, the increase of disposable income isn't ΔT . This part of the increased income includes tax ( tΔT ) that consumers must pay for. So the disposable income is   1-t ΔT. It means that the first consumer who achieves tax reduction (fixed tax and proportional tax are not considered here) also pays for taxes. The disposable income
This is the first round in the economic growth.
After the first round, the second person as a seller obtains  
The increase of GDP and taxes will continue this transition by analogy. Therefore, the total increase of GDP is ΔY after n rounds. The above process can be deduced by a mathematical model
n : The number of rounds.
n Z : Increase of GDP in n th round. 
Therefore this paper contributes the empirical evidence to develop the knowledge of tax multiplier theory, particularly by different methods.
Variables and Measurement
According to Keynesian's tax multiplier theory, tax revenue (T) not only impacts on the current economic growth (GDP), but also keep the impact in several years by changing consumptions. In order to analyze the impact accurately, this paper adopts a polynomial distributed-lag (PDL) model excluding one or more lagged values of the economic growth. The log transformation can be valuable both for making patterns in the data more interpretable and for helping to meet the assumptions of inferential statistics. So, we use LNGDP and LNT whose coefficients represent elasticity. The dependent variable is LNGDP and independent variables include LNT, LNT(-1), LNT(-2), LNT(-3) and LNT(-4).
Before we estimate and test PDL models, different the maximum length of the lag k and the polynomial m must be specified in advance. One can use the Akaike or Schwarz information criterion to choose the appropriate lag length. After the lag length is determined, one can then attempt to determine the degree of the polynomial once again starting with a large value and then reducing it. The incremental developments of this paper are the differences of measurement model with previous studies. The developmental model not only analyzes the impact of current tax revenue previous studies, but also considers the lag-effect excluding lagged values of
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GDP. So far in my concern, no previous studies investigated the link between economic growth and tax revenue by the PDL model (Lag-length is 4 and degree is 4).
Statistical Analysis
Normality Testing
The purpose of normality testing is to know that all data of independent and dependent variables have normal distribution. In this research, normality testing is based on JarqueBera which is a goodness-of-fit test of whether sample data have the skewness and kurtosis matching a normal distribution. The null hypothesis is a joint hypothesis of the skewness being zero and the excess kurtosis being zero. If the probability of JB is higher than alpha (α = 0.05), all data have a normal distribution. Where S stands for skewness and K for Kurtosis. Under the null hypothesis of normality, JB test is distributed as a Chi-square statistic with 2 df.
Heteroscedasticity Testing
Heteroskedasticity is occured when variance disturbance is not consistent extrosapce one to another time for all observations. (Park 1966 ) It can affect the estimates coefficient of regression, underestimation, overestimation, or misleading. Heteroskedasticity testing uses the park-glejser method, in which if the probability value is higher than alpha (α = 0.05), meaning that there is no heteroskedasticiy. (Glejser 1969) 
Multicolinearity Testing
Multicolinearity is a condition in which one or more independent variables are in a linear contribution with other independent variables. (Kennedy 1992) It means that one or more independent variables correlate with other independent variable. Gujarati (2003) explains that multicollinearity would be happened if the correlation coefficient among independent variables are more than 0.95.
Autocorrelation Testing
In this research, autocorrelation testing is based on the Lagrange multiplier (LM) test. Engle (1982) has shown that the sample size (n) times the R 2 estimated from the (auxiliary) regression follows the chi-square distribution with df equal to the number of restrictions imposed by the restricted regression. 2 2 ( ) LM nR p    Where p means the number of restrictions. Restricted regression assumes that the coefficients of the squared and cubed output terms are equal to zero. If the Chi-square value obtained from the LM exceeds the critical Chi-square value at the level of significance (0.05) or Prob.Chi-square is less than 0.05, we reject the restricted regression, Otherwise,we refuse it.
Hypothesis Testing
In regression analysis involving time series data, if the regression model includes not only the current but also the lagged (past) values of the explanatory variable, it is called a distributed-lag model.
A polynomial distributed-lag (PDL) model is the finite apth-order distributed-lag model which assume that the economic growth depends on the tax revenue in the current year in the preceding 4 years as follows:
[ (1) 
Findings
Finding of Simple and Amended Tax Multiplier Effect Theory Method
From two functions, we get some results. Firstly, the amended tax multiplier is smaller than the simple tax multiplier. Secondly, growth rate of amended tax multiplier is more sensitive than simple tax multiplier. So, tax reduction and reform of the tax structure are more effective. Thirdly, the amended tax multiplier is estimated under the system of proportional tax and everyone must pay taxes. If it is calculated in the system of progressive tax, the zero bracket amount and threshold will decline t . (Appendix 1)
Chart 1: Trend of two tax multiplier effects (100 million dollars)
We base on the data of the GDP and the tax revenue for Hebei Province for the period 1978-2011. 1 Y comes from simple tax multiplier effect and 2 Y is calculated by the amended tax multiplier. Before 1995, the trend is relatively stable. In 1995, China has taken a slew of measures to carry out the tax regime overhaul--tax sharing system. It has increased 720 million dollars in the GDP by the decline of tax revenue. (Appendix 1) In this year, the tax multiplier has been positive number and showed the most obvious fluctuations. Since the reform, two tax multiplier effects have fluctuated significantly and increased gradually. The trend and change of two tax multiplier effects are similar, but the difference between two multipliers has been obvious since 2000, especially in counties area. For example, 2 Y is less than 1 Y 0.36 billion dollars in 2010. The computation error is more than 107 counties' GDP in Hebei Province 3 . Therefore, the simple tax multiplier isn't able to explain tax revenue and GDP of China exactly. We reject the 1 H . The result of Jarque-Bera for normality testing shows that the value of asymptotic significant 0.277 and 0.579 which are higher than alpha (α = 0.05). It means that LNGDP and LNT have normal distribution.
Finding of Classical Assumption Testing
Normality Testing
Heteroscedasticity Testing
Output of Park-Glejser test for detecting the existence of heteroskedasticiy shows that the F-statistic is 0.956, Obs*R 2 is 4.983 and Prob.Chi-Square (5) is 0.42 which is higher than alpha (α = 0.05). It means that there is no heteroskedasticity and the function is significant. From the table 3, all correlation coefficients among independent variables are higher than 0.95. It means that there is the multicolinearity within independent variables. So the OLS method can't be used directly. However, the effect of multicollinearity among variables was eliminated in the PDL model and an ideal mathematical model was constructed. 
Multicolinearity Testing
Autocorrelation Testing
Hypothesis Testing
Using the data on LNGDP and the Z's, we obtain the following regression: 
 Since we use a 4-year lag, the total number of obervations has been reduced from 34 to 30. The finding of the variable of the current effect of tax revenue has the value of regression coefficient 0.188, and the result of t statistic 2.6103 is higher than the critical value 2.0484. It means that LNT affect LNGDP. If tax revenue increases 1%, the GDP will achieve 0.188% growth. The different model on this paper with previous studies because it shows tax revenue in the current period has a positive effect on economic growth. It may be due to improvement of government's economic function and the hysteresis of tax multiplier effect in the stage of economic development. Therefore, 2 H on this model is accepted.
Findings of variables of hysteresis effect in the second and fourth year have the value of regression coefficients -0.0667 and -0.1238, and the result of t statistic -2.5224 and -4.8231 is less than critical value -2.0484. It means that LNT(-1) and LNT(-3) have negative influence on LNGDP. It means 1% increase of tax revenue in the first year will reduce GDP in 0.067% in the second and 0.124% in the fourth year. The tax multiplier effect which is more and more obvious occurs in the second and fourth year. Because the result of t statistic 1.3182 and 1.7063 is less than critical value 2.0484, variables of hysteresis effect in the third and fifth year are non-significant. The effect of tax multiplier on economic growth is lagging. We accept 3 H .
Discussions
The simple tax multiplier should be improved which is consistent with Cao (2006 Engen & Skinner (1996) and Joel (2003) . The current tax revenue has a significant positive influence on the growth of GDP. Plosser (1992) , Christina D and Romer (2010) , Ergete & Bev (2012) , James and Robert (2006) , Ma (2001) and Peden (1991) ignore the positive effect of taxes in the some stages. But, it's certainly true that at some point higher taxes reduce economic health. The negative effect is lagging. We agree with Mutaşcu and Dănuleţiu (2011) and Karagiannia and Pempetzogloub (2012) This finding contributes new evidence in Hebei Province, in which the growth of tax revenue will improve the GDP in the current period. Although the finding is different with previous studies, it could be a complement to the extant studies because of the different measurement.
Conclusions
From what have been mentioned, we get some conclusions. (1) The negative impact of increase of tax revenue on economic growth may not be as serious as most of researchers might think and tax cuts would create more positive effects in Hebei Province. (2) Marginal tax rate is an essential component in the tax multiplier theory. It is basic to implement the new reform of taxation. Reforming indirect tax to the direct tax is conducive to the growth of GDP. (3) In some stages, taxes and generous government transfers and services might increase economic growth in Hebei Province. For instance, more tax revenue would be used to pay for the expected increases in the cost of medical system, social security, new social programs and expansion of existing ones that would promote opportunity and ensure rising living standards. For the government, it reduces budget deficits and debts. (4) The negative effect is lagging and more and more obvious. Thus, it is dispensable for us to pay for more attention to the scale of taxation.
Tax revenue and GDP of Hebei Province have achieved both development since the taxsharing reform, because the economy is the source of tax and positive effect of tax improve economy. Such a situation also appears in the United States after World War II. Since 1995, governments in China include Hebei Province has enhanced tax collections and managements to improve infrastructure, social security, public service, education and so on. Those undoubtedly create a good environment for development. So, the tax elasticity has been more than 1 in the recent years. As the slowdown in economic growth, the tax multiplier effect and its lagging negative effects will be obvious. Government has taken a series of measures to reform the tax regime which includes a pilot program to replace the business tax with a value-added tax, the tax cut of import duties on some goods, adjustment in resource tax, tax breaks for small private firms and optimization of tax regulation on consumption and investment.
In this paper, the amended tax multiplier is still in the simple framework of assumptions.
For the future research, we suggest considering more factors to optimize the function, such as investment, interest rate, price level and so on. In addition, data are collected from Hebei Province, which is too small to analyze adequately. We suggest collecting more data from all provinces of China and use Panel Data model to estimate. 
